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Abstract 
Background: Malaria continues to top the list of the ten most threatening diseases to child survival in Tanzania. The 
country has a functional policy for appropriate case management of malaria with rapid diagnostic tests (RDTs) from 
hospital level all the way to dispensaries, which are the first points of healthcare services in the national referral sys-
tem. However, access to these health services in Tanzania is limited, especially in rural areas. Formalization of trained 
village health workers (VHWs) can strengthen and extend the scope of public health services, including diagnosis 
and management of uncomplicated malaria in resource-constrained settings. Despite long experience with VHWs in 
various health interventions, Tanzania has not yet formalized its involvement in malaria case management. This study 
presents evidence on acceptability of RDTs used by VHWs in rural northeastern Tanzania.
Methods: A cross-sectional study using quantitative and qualitative approaches was conducted between March and 
May 2012 in Pangani district, northeastern Tanzania, on community perceptions, practices and acceptance of RDTs 
used by VHWs.
Results: Among 346 caregivers of children under 5 years old, no evidence was found of differences in awareness of 
HIV rapid diagnostic tests and RDTs (54 vs. 46 %, p = 0.134). Of all respondents, 92 % expressed trust in RDT results, 
96 % reported readiness to accept RDTs by VHWs, while 92 % expressed willingness to contribute towards the cost of 
RDTs used by VHWs. Qualitative results matched positive perceptions, attitudes and acceptance of mothers towards 
the use of RDTs by VHWs reported in the household surveys. Appropriate training, reliable supplies, affordability and 
close supervision emerged as important recommendations for implementation of RDTs by VHWs.
Conclusion: RDTs implemented by VHWs are acceptable to rural communities in northeastern Tanzania. While 
families are willing to contribute towards costs of sustaining these services, policy decisions for scaling-up will need to 
consider the available and innovative lessons for successful universally accessible and acceptable services in keeping 
with national health policy and sustainable development goals.
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Background
The world has achieved tremendous progress with a 
47 % decline in malaria mortality rates and an estimated 
4.3 million averted deaths between 2001 and 2013 [1]. 
Despite this progress, the malaria burden remains heavi-
est in the African continent where an estimated 90  % 
of global malaria deaths occur. Such deaths could have 
been saved if the tools currently available had reached 
those who needed them [1, 2]. More efforts are urgent 
to improve access to prompt malaria case diagnosis and 
management especially in rural African villages where 
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the highest malaria prevalence rate occurs in the midst of 
inadequate access to health facilities and required human 
resources for health [3]. Several resource-constrained 
countries report a positive effect on access to services for 
malaria and other childhood illnesses after implement-
ing integrated community case management of malaria 
(iCCM). The iCCM strategy recommended by WHO and 
UNICEF since June 2012 has successfully used trained 
community-based service providers to complement 
health systems in improving access to essential treatment 
for children, including facilitating prompt management 
of malaria within 24 h of onset of symptoms [4–11].
Malaria rapid diagnostic tests (RDTs) have the poten-
tial to reduce unnecessary and inappropriate treatment 
of malaria by targeting anti-malarials to only those with 
confirmed malaria [12–18]. Nevertheless, delivery of 
known health interventions through the existing health 
infrastructure remains inadequate particularly in rural 
areas [1, 19]. Formalization of iCCM with trained vil-
lage health workers (VHWs) can strengthen and extend 
the scope of public health services, including diagnosis 
and management of uncomplicated malaria in areas with 
insufficient health infrastructure and qualified health 
workers [1, 18–20]. VHWs, popularly known as commu-
nity health workers or community owned persons, are a 
cadre that relies on community members who are trained 
in delivering malaria case management and other health 
services in many endemic countries. VHWs deserve 
attention in the era of sustainable development goals, 
which include achieving universal access to quality and 
essential healthcare services [51]. They substantially con-
tribute to improved access to increased demand for basic 
essential health services, including managing preventive 
and therapeutic care for malaria and other basic services 
in compliance with Millennium Development Goal tar-
gets [21–23].
VHWs have greatly assisted in overcoming access bar-
riers and increase early treatment-seeking behaviour 
for malaria symptoms, prompt diagnosis and appropri-
ate prescription of anti-malarials through RDTs, besides 
facilitating adherence to treatment and hence contribut-
ing to reduction in malaria-related mortality in the con-
text of iCCM. Having established convincing evidence 
in management of malaria and other childhood illnesses, 
some malaria-affected countries, such as Zambia, Dem-
ocratic Republic of Congo, Sudan, and Uganda, have 
reached advanced stages in considering formalization of 
VHWs [24–29]. Besides treatment, trained VHWs facili-
tate early referral of malaria parasite-negative cases to 
health facilities for management by qualified health per-
sonnel [19, 20]. Accordingly, countries, such as Ethio-
pia and Rwanda, have integrated iCCM in their health 
systems, leading to improved access to essential health 
supplies, including artemisinin-based combination ther-
apy (ACT), RDTs and antibiotics for pneumonia in line 
with national guidelines [24–29]. These countries are 
in the same region and similarly prone to malaria as is 
Tanzania.
Tanzania is among 16 countries that account for 80 % 
of malaria deaths globally, as well as being among the 18 
countries that account for 80  % of global malaria cases 
[1]. This situation has prevailed despite long-term ini-
tiatives inspired by recognizable political will to fight 
malaria in 2006 and 2013 in Abuja, Nigeria. Tanzania 
and other African states resolved to control, eliminate 
and subsequently eradicate malaria on the continent. 
The country is among the founders of the African Lead-
ers’ Malaria Alliance (ALMA), a platform that supports 
accountability mechanisms against malaria in malaria-
prone African countries. However, Tanzania has not yet 
implemented iCCM which is recommended by WHO 
and listed as one of ALMA’s performance indicators for 
measuring progress and accountability [30, 31].
The national malaria treatment guidelines in Tanzania 
recommend confirmatory diagnosis prior to treatment. 
Tanzania initiated a phased implementation of RDTs in 
2009, starting at hospital level, through to health centres 
and to the dispensary level. Although nearly half (44 %) 
of the Tanzanian population lives between 2 and 5.9 km 
from the nearest health centre or dispensary, the pre-
vailing geographical inequalities and resources shortage 
challenge access to health services in the country in gen-
eral [32, 33].
The existing ratio of 1.3 health workers per 1000 per-
sons means the country has a shortage of qualified per-
sonnel in all cadres, particularly in remote rural areas 
[34]. Consequently, sub-optimal access to prompt treat-
ment of malaria is likely to persist if service delivery 
remains through existing health facilities alone [35, 36].
According to lessons from other countries as presented 
above, formalization of trained VHWs has potential to 
expand access to malaria diagnosis using RDTs and treat-
ment at community level, in line with policies currently 
recommended by WHO.
VHWs in Tanzania are usually local people, selected 
by their own communities and widely recognized as pro-
viders of simple, curative and preventive care following 
swift training/crash courses and subsequent refresher 
programmes [37]. Tanzania has long experience of com-
munity-based health workers who are popularly termed 
in Swahili, the county’s national language, as Wahudumu 
wa afya vijijini, which translates as village health work-
ers (VHWs). The popularity of VHWs in Tanzania stems 
from a Tanzanian Government initiative, in collabora-
tion with UNICEF, which introduced the Child Survival, 
Protection and Development (CSPD) programme during 
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the early 1990s to help conduct village censuses, check 
child nutritional status and provide support, including 
nutritional counselling. Since then, VHWs have been 
involved in broader health service provision than initially 
envisaged. For example, in southern Tanzania, VHWs 
have been found working at a government dispensary 
either together with or sometimes on behalf of trained 
medical assistants and nurses, in drug prescription and 
dispensing, besides child immunization and deworming 
campaigns, child growth monitoring, and community-
based family planning services. Some VHWs partici-
pating in the present study reported being trained and 
equipped to administer deworming medicines and pro-
vide wound management services in their villages. The 
unresolved issues around recruitment, training, moti-
vation, incentives, management, and acceptability have 
previously challenged the sustainability of VHWs in 
Tanzania [37–40]. It is encouraging to note that VHWs 
received some consideration in the previous and current 
national malaria control programme strategic plans [41, 
42]. While implementation has not yet started, evidence 
about the role of VHWs in iCCM in Tanzania is on the 
rise. Studies conducted in northern and eastern Tanza-
nia have demonstrated the capacity of VHWs to not only 
apply knowledge received in presumptive treatment of 
malaria [43], but also to use RDTs to inform decisions 
to treat positive cases and facilitate referral of those with 
negative tests to a higher level of care provision. VHWs 
have proven ability to reduce unnecessary treatment with 
anti-malarials in parts of Tanzania [44, 45]. Acceptability 
of a service delivery strategy within targeted communi-
ties is a key requirement for scaling up sustainable pro-
grammes, including RDTs delivered by VHWs [46, 47]. 
Here is evidence from rural northeastern Tanzania of 
community acceptability of RDTs delivered by VHWs.
Methods
Study design
A mixed methods, cross-sectional study was conducted 
between March and May 2012 on community acceptabil-
ity of RDTs used by VHWs in eight villages within Pan-
gani district, northeastern Tanzania [43].
Study area and population
Pangani district is located between 5°15.5–6° S and 
38°35–39°00 E on the southern coast of Tanga region 
along the Indian Ocean coastline. Covering an area of 
1803.8  km2, this rural district had a total population of 
54,025 inhabitants in 2012 [34]. The district is character-
ized by a long rainy season from March to June, and short 
rains between November and December. There is peren-
nial transmission of malaria, a leading cause of morbidity 
and mortality among children aged 2–9  years [43]. The 
main source of income includes subsistence farming, 
fishing, small-scale livestock rearing, and small trade. A 
few residents worked on sisal plantations [24].
At the time of conducting this study, Pangani district 
had a total of 22 dispensaries (19 public and three pri-
vate), one health centre, one district hospital (public/
government), and 15 accredited drug-dispensing outlets 
(ADDO). In Mwera division where this study took place, 
there were five health facilities including one health cen-
tre, four dispensaries and five ADDOs. Within the same 
division, there were 15 community-owned resource per-
sons (CORPs) and 48 mother coordinators (MCs). The 
latter had been introduced in 2007 and equipped with 
supplies and skills to provide presumptive treatment of 
malaria to young children within a framework of research 
on home management of malaria (HMM) [43]. With a 
grant from a malaria capacity development consortium, 
a new component was nested within the same framework 
of the HMM project in Pangani district to study the feasi-
bility of implementing RDTs through existing CORPs and 
MCs, jointly referred in this paper as VHWs [48]. Under 
this new component VHWs initially attended a 3-day 
training course at Pangani district headquarters, followed 
by attachment to their nearest dispensary or health cen-
tre for a period of 1 month. This training equipped them 
with practical skills to diagnose and treat positive malaria 
cases confirmed by RDTs, and/or refer negative and sick 
children to nearby health facilities, as well as record 
keeping and handling of RDTs before, during and after 
attending clients. All VHWs attended this training before 
they received supplies of RDTs and ACT to start services 
in their villages under close supervision by project team 
members in collaboration with a field coordinator and 
those in charge of nearby health facilities.
Data collection
The quantitative data were collected from eight of the 
14 host HMM project villages of Mwera division. These 
eight villages were purposively selected; half of them had 
no health facilities to draw a convenient sample of 346 
households with children aged under 5  years. In those 
households, mothers or caregivers of eligible children 
were interviewed using a structured questionnaire con-
taining questions on knowledge, attitudes, practices, and 
future prospects of RDTs used by VHWs. Qualitative data 
were collected through focus group discussions (FGDs) 
held in four of the eight study villages. Two villages where 
FGDs took place had a health facility, the remainder did 
not. In each village, two FGDs were held, one with moth-
ers or caregivers, and the other with VHWs to investigate 
awareness, willingness to pay, perceptions, practices, 
acceptability, and future prospects regarding RDTs used 
by VHWs.
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Demonstration of RDTs
Prior to data collection, it was possible for respondents to 
see RDTs during FGDs, household surveys and concur-
rent community malaria surveys. Some respondents had 
also seen RDTs at nearby local health facilities or in use 
by VHWs in the study communities.
Language used
Swahili, the national language of Tanzania, is usually spo-
ken in the area and was used throughout data collection.
Data management and analysis
Quantitative data were double-entered in Epi-info ver-
sion 6.1 (CDC) software to check logical completeness 
and consistencies before analysis was performed accord-
ing to a pre-defined analytical plan, using Stata version12 
(Stata Corp LP, College Station, Texas, USA). Chi square 
tests were used to assess the association between cat-
egorical variables. p value was considered significant at 
<0.05.
The FGDs were recorded using MP3 voice-recorders 
and transcribed verbatim alongside daily debriefing 
notes. All transcripts were manually scrutinised to code-
related text under corresponding themes that generated 
the qualitative excerpts presented in this paper.
Ethical considerations
This study received ethical approval certificate num-
ber NIMR/HQ/R.8a/Vol.IX/1670 from the Medical 
Research Coordinating Committee of the National Insti-
tute for Medical Research (NIMR) in Tanzania. The dis-
trict and village authorities were sensitized about the 
study before granting permission to work in their areas. 
Written informed consent was obtained from all study 
participants.
Results
Information on the type of data collected, data collection 
techniques, areas covered, and total data collected per 
technique is summarized in Table 1. In total, 346 moth-
ers/caregivers of under-5 children with median age of 
29 years (IQR 22–35) participated in the household sur-
vey. A total of four separate FGDs, each with eight par-
ticipants was held with 32 FGDs in four villages. Equal 
numbers of mothers of under-5 children and VHWs from 
villages with and without VHWs participated in these 
sessions. The majority of household respondents had 
completed primary education (Table 2).
Awareness of caregivers on different types of RDTs
The respondents were firstly asked several questions 
on RDTs in order to situate RDTs in their existing 
understanding and experience. A total of 346 caregivers 
responded on awareness of RDTs used for HIV screen-
ing, RDTs and other diseases. No evidence was found of a 
difference in awareness of RDTs used for HIV and those 
used for malaria (54 vs. 46 %, p = 0.134), with very few 
reports of RDTs used for other health purposes (Fig. 1). 
In FGDs, mothers/caregivers more often mentioned 
RDTs for HIV used at health facilities than RDTs, based 
on the knowledge they gained particularly from the dis-
trict hospital. Some participants confidently reported 
personal experience of being screened for HIV using sim-
ilar tools and approach as they had seen used in a com-
munity malaria survey.
As an indication of positive attitudes towards RDT use 
in HIV testing, some FGD participants expressed a wish 
for similar tests for malaria in their community setting:
We encourage the government to introduce RDTs in 
health facilities and to our VHWs as they did for 
HIV RDTs because this will help us to know if our 
children have malaria, to what extent. If not we 
can be advised on where else to seek care instead of 
receiving malaria treatment presumptively. (FGD, 
Mothers, village 2)
There is no one who does not know about RDT for 
HIV AIDS these days. If you go to Pangani district 
hospital for mother and child health services don’t 
get surprised to be invited for a blood check-up using 
RDT together with your sexual partner. It is a nice 
thing and if introduced for malaria I will go for that 
personally and my child because malaria parasites 
will be checked and results obtained within short 
time. (Mother, FGD, village 2)
Caregivers’ readiness to accept RDTs if administered 
by VHWs
Caregivers were sequentially asked to express readiness 
to accept the RDTs administered by VHWs for them-
selves, or for their children in case of malaria symp-
toms. The majority (96 %) of 346 interviewed caregivers 
stated readiness to accept RDTs in both scenarios. As 
shown (Table  3), readiness to accept RDTs was signifi-
cantly higher among caregivers with formal education 
97 % (95 % CI 95–98 %) compared to those without for-
mal education 90 % (95 % CI 81–99 %, p = 0.02). There 
was no evidence of an association between readiness to 
accept RDTs and either (i) the distance from home to the 
nearest health care facility; or, (ii) gender, age or marital 
status. Similarly, the majority (96  %) of caregivers indi-
cated readiness to accept the RDTs for their own child if 
administered by VHWs.
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Perceived benefits of RDTs administered by VHWs
Respondents’ perceived benefits of RDTs used by VHWs 
included confirmation of presence or absence of malaria 
parasites before prescription (51  %), brings diagnostic 
services closer to community (36 %) and receiving results 
more quickly (9 %).
The majority of respondents (91  %) among the 346 
caregivers in the household survey felt that RDTs would 
increase utilization of services provided by VHWs. How-
ever, 7  % of respondents reserved their opinion while 
(2  %) avoided RDTs used by VHWs due to perceptions 
that VHWs might not be competent enough to perform 
such services.
Mothers in this study thought that introduction of 
RDTs would add value to the services rendered by VHWs 
and would complement those provided at health facili-
ties, which were initially perceived as inadequate due to 
a lack of diagnostic services. Mothers supported imple-
mentation of RDTs through VHWs with expectations for 
improved services.
We already know them [VHWs]. Mothers have been 
presenting their children to receive Mseto [i.e. ACT], 
only based on their thermometer and weighing scale 
which provides weight to guide on the amount of 
required drug. So, adding RDTs will increase people’s 
respect to their services because anyone would like 
to see her child getting the right treatment for a con-
firmed problem. (Mother, FGD, village 1)
What we dislike is how our doctors at dispensa-
ries and health centres endanger lives by giving 
anti-malarials to children before screening them to 
know problem. You just see them opening a box with 
Table 1 Data collection summary
The host HMM project that relied on presumptive treatment of malaria covered 14 villages. The current study with mRDTs component took place in 8 out of the 14 
HMM study villages
Type 
of data 
collected
Data collection 
techniques
Participants Number of villages covered Total data collected
Quantita-
tive
Household 
questionnaire
Mothers of children aged less 
than 5 years
8 out of 14 HMM study villages 
(4 with, and 8 without health 
facilities)
346 household questionnaires administered
Qualitative Focus group 
discussions
Separate sessions for mothers 
of children aged less than five 
years and village health workers
4 out of 8 villages where mRDTs 
component took place (2 with, 
and 2 without health facilities)
8 FGD sessions (two separate FGDs in each 
village, each with mothers/VHWs)
Table 2 Demographic characteristics of  mothers/caretak-
ers
Variables (n = 346) n %
Sex
 Male 23 6.7
 Female 323 93.3
 Median age (IQR) in years 29 22–35
Age distribution in years
 14–24 years 114 33
 25–34 years 145 42
 35+ years 87 25
Education
 Primary 277 80
 Secondary 21 6
 Informal 3 1
 None 45 13
Marital status (N = 345)
 Single 45 13
 Married 272 79
 Separated 13 4
 Widow 4 1
 Divorced 11 3
Caregivers
 Village with health facility 161 46
 Village without health facility 183 53
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Fig. 1 Awarenes of different types of rapid diagnosis test
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Mseto [ACT] they give you a dose with instructions 
to follow when administering to a child. If symptoms 
persist, and you take the child there again they will 
give quinine, and in case of recurring symptoms they 
instruct to go further to the Pangani district hospital. 
This makes us doubt about quality of the malaria 
treatment services given to our children. None of us 
would say no to RDTs if introduced to our VHWs 
because that will give us and our children what 
health facilities do not have. (Mother, supported by 
all the members in the group, FGD, village 2)
Some of us initially doubted these VHWs when we 
heard that they would be testing blood to know if a 
child deserves anti-malarials or not. It is not a joke 
when it comes to being able to diagnose malaria and 
give medicines. But now, I wish they will continue. 
I am saying so because what they are doing is not 
common for someone without advanced secondary 
school or nursing qualification. I will support if we 
can get even more VHWs in our sub villages as long 
as they will handles like the one we know. We have 
seen them receiving practical training before they 
come to community. And our doctors and nurses 
have assured us that the VHWs had qualified train-
ing. Various people who went to dispensary also 
spread news that the VHWs were practicing like 
experienced health workers. The same doctors also 
refer us to VHWs with our children sometimes for 
malaria diagnosis or medicines during stock outs at 
the dispensaries. (Mother, supported by all the mem-
bers in the group, FGD, village 2)
Decision‑making on the use of RDTs from VHWs
Over half (58 %) of all respondents in the household sur-
vey thought that mothers could lead decisions in seeking 
services, including those involving the use of RDTs from 
VHWs, although at times fathers could also do so while 
30 % of them said that the head of a household or other 
guardian could make a decision to take a sick child to 
the VHW depending on the perceived urgency. Very few 
(12 %) thought that others in the family could make such 
a decision in the absence of the parents.
Prerequisites for accepting RDTs administered by VHWs
The caregivers were asked to comment on “what should 
be done to ensure successful use of RDTs if administered 
by VHWs?” The most common response (38 %) was the 
need for training of the VHWs on the administration of 
this technology, followed by those suggesting the need for 
ensuring reliable availability of anti-malarials and RDTs 
(29  %). Others recommended supportive supervision 
(9  %) of VHWs coupled with community sensitization 
(8 %). The respondents suggested communication chan-
nels about RDTs administered by VHWs should include 
the use of a village crier, in Swahili Mpiga Mbiu, (48 %), a 
village assembly (28 %), radio (7 %), posters, leaflets and 
religious leaders (20 %).
Caregivers’ perceived willingness to pay for RDTs 
administered by VHWs
The overwhelming majority (92 %) of household respond-
ents (n = 346; 95 % CI 89–95 %) said they were willing 
to pay for RDTs administered by VHWs. In a question 
about what they would be willing to contribute towards 
the costs of RDTs used by VHWs, the median cost men-
tioned was Tshs 6000 (approx US$3), ranging from Tshs 
500 (US$0.4). FGD participants also gave their views in 
favour of contributing to costs of RDTs used by VHWs:
The test [RDT] is more important than ACT which 
we have been receiving from VHWs and hospitals 
without knowing the exact problems in our children. 
There are plenty of such medicines even at local 
shops at very low price (Tshs 500). What is most 
important is the diagnostic test and not relying on 
Table 3 Willingness to  accept mRDTs if  administered by   
VHWs
Variables Willingness to accept 
mRDTs
p value
Yes No
Availability of health facility, n (%)
 Community with health 
facility
156 (97) 5 (3) 0.407
 Community without health 
facility
176 (95) 9 (5)
Age groups in years, n (%)
 14–24 years 110 (97) 4 (4) 0.454
 25–34 years 137 (95) 8 (6)
 35+ years 85 (98) 2 (2)
Sex, n (%)
 Male 23 (100) 0 (0) 0.308
 Female 309 (6) 14 (4)
Marital status, n (%)
 Single 43 (96) 2 (4)
 Married 262 (96) 10 (4) 0.836
 Separated 12 (92) 1 (8)
 Widow 4 (100) 0 (0)
 Divorced 10 (91) 1 (9)
Education level, n (%)
 Formal (primary school or 
above)
289 (97) 9 (3) 0.02
 Informal (never been to 
school)
43 (90) 5 (10)
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the thermometer only, and therefore we better have 
it even if it will be done at a small charge. (Mother, 
FGD, village 2)
Discussion
Can rural communities in Tanzania accept RDTs if imple-
mented by VHWs? This study took place when Tanzania 
had a policy for using RDTs, not only for malaria screen-
ing at hospitals but for other diseases, including HIV and 
syphilis [49]. Hence, in order to situate discussions in 
existing realities, interviewing was extended to explore 
local knowledge and perceptions of rapid diagnostic 
tests used in HIV and syphilis besides malaria. Taking 
into consideration the broader notion of fears and stigma 
attached to HIV/AIDS testing in the past [50], and simi-
larity of RDTs and RDTs used for HIV screening, it was 
considered necessary to understand community percep-
tions on such tests. Accounts from the majority of moth-
ers and VHWs who shared positive personal experience 
of RDTs in HIV screening, did not only allow continua-
tion of in-depth discourses that revealed high readiness 
of community members to accept RDTs, but also paved 
the way to adapting questions and discussions about 
RDTs used by VHWs into local understanding and prac-
tices about similar health interventions. This initial entry 
point was considered necessary. Knowledge about local 
perceptions of local health services is a key to scaling up 
malaria interventions, including RDTs [51]. Moreover, 
implementation of new interventions or clinical guide-
lines may not be successful, based on evidence, if it does 
not consider the crucial role of local knowledge and con-
text [52, 53].
The community in this study expressed acceptance of 
RDTs after hearing that VHWs attended training at dis-
trict headquarters and later at local health facilities, or 
in direct encounter during practical training at a nearby 
dispensary or health centre. Such acceptance might not 
have been possible in this study where villagers did not 
expect someone without secondary school education or 
nursing background to be able learn and perform sensi-
tive tasks such as using RDTs and giving medication to 
children. Hence, what appears as believing and accept-
ing after seeing, community attitudes changed towards 
VHWs, inspired not only by knowledge about VHWs 
having attended training at district headquarters but 
also by actual experience of their services during subse-
quent practical training at local health facilities before 
they started applying RDTs in their villages. The same 
VHWs were already accepted in provision of presump-
tive malaria management services in the same areas, and 
equipping them with skills and supplies transparently 
contributed to acceptability of RDTs.
The findings have also shown approval of VHWs 
from health workers at local dispensaries and health 
centres. This together with situations in which VHWs 
referred sick children to health facilities after negative 
results from RDTs and vice versa, in the case of RDTs 
and ACT stock-outs at health facilities, portrayed 
good relationship between formal health workers 
and VHWs. Health facility staff are trusted as reliable 
source of health information in Tanzania [54]. Their 
approval and support, and their good relationship 
with VHWs are potential elements that boost commu-
nity acceptance of RDTs used by VHWs has also been 
shown to inspire acceptance of tuberculosis therapy in 
Tanzania [55].
Availability of medication usually results in increased 
client satisfaction with health services in national com-
munity health worker programmes [38, 56]. In this study, 
community members appreciated reliable availability 
of RDTs and anti-malarials from VHWs. Moreover, the 
community reported convenient access to VHWs as an 
aspect that promoted mutual respect and understanding 
of service provision and utilization.
A few mothers/caregivers in this study indicated that 
they might not take their children to VHWs even if they 
were equipped with RDTs, because of perceived limited 
ability of fellow villagers to master professional tasks. 
This raises questions such as, what might happen if 
a child felt sick in an area far from a health facility but 
where there is a VHW with RDTs? Would those par-
ents necessarily avoid RDTs used by VHWs and opt for 
the distant health facility if they suspected malaria? The 
answer to this health seeking puzzle might link to exist-
ing knowledge of similar services. Refusals among par-
ents/caregivers of children aged under 5 in consenting 
for earlier diagnosis has been documented in health facil-
ity-based studies conducted in Tanzania and other coun-
tries. This could happen due to perceptions that malaria 
symptoms are easily recognized and that anti-malarials 
are known to them and readily accessible for self-treat-
ment. Perceived ability to recognize malaria symptoms 
among parents/caregivers might lead them to put pres-
sure on VHWs as they have earlier done with health facil-
ity staff on prescription of anti-malarials. Parents may as 
well justify avoiding RDTs for their children if the costs 
are higher than alternative sources for managing “fake 
malaria” [57–60]. Regardless of whether RDTs are to be 
used by VHWs or not, there is a need to consider tailor-
ing behaviour change communication on RDTs to con-
vince potential users on where to get them affordably as 
well as the benefits of not relying on symptoms alone to 
diagnose malaria [58].
Promisingly, on balance, the perceived benefits out-
weighed the negative perceptions as the majority of 
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respondents in this study expressed readiness to accept 
RDTs administered by VHWs for themselves, or for 
their children, in case of malaria symptoms. Presence of 
VHWs with RDTs and ACT in villages without health 
facilities with reduced travel to health facilities is con-
sistent with the call for improving access to fever case-
management through RDTs [61]. As in other places, 
mothers and VHWs in this study commented on the 
benefits of RDTs used by VHWs in terms of reducing 
the budget associated with over-use of ACT in chil-
dren with negative malaria results, as well as control-
ling attendance to already resource-constrained health 
facilities, which could be costly to reach due to travel 
costs [16, 31, 34, 35, 62]. Mothers also linked RDTs 
used by VHWs with reducing drug costs which could be 
incurred based on clinical judgment as reported from 
studies conducted on the routine healthcare system 
[18, 19]. Tanzanian health workers have shared views in 
favour of RDTs to avoid over-use of ACT, both for rea-
sons of reducing cost and for fear of anti-malarial resist-
ance [58].
Lessons for implementation
The Ministry of Health in Tanzania requires evidence on 
the applicability of RDTs at community level [42]. Les-
sons from Uganda suggest the necessity of strategies to 
improve drug supply, community support and feedback 
provision from the formal health system for better per-
formance by community health workers [63]. As well 
as training and regular supplies, the findings have high-
lighted a need for close supportive supervision of VHWs 
in order for them to provide acceptable services [64], 
otherwise, community members may lose faith or trust 
in poorly trained VHWs when it comes to medical com-
petence [65]. In Uganda, the iCCM became acceptable 
to caregivers after they learned that community-based 
health workers had received training on how to use RDTs 
and make appropriate decisions [66]. When communi-
ties hear about VHWs using RDTs they are likely to apply 
a ‘seeing is believing’ approach in making judgement 
about trusting this strategy in the knowledge that they 
have attended appropriate training, including practical 
sessions at local health facilities. Approval from health 
workers based at local health facilities and good relation-
ship with VHWs also boosted community acceptability of 
VHWs and RDTs that that they use in the villages. Suc-
cess of RDTs relies on the efforts to ensure community 
comprehension and trust in the skills of VHWs alongside 
initiatives to motivate these practitioners beyond the 
long-term tradition of regarding them as volunteers [67].
Children aged under 5  years are exempted from user 
fees for health services in the Tanzanian national health 
policy [68]. Parents/caregivers were not required to meet 
the costs of RDTs and ACT for children targeted in this 
study [47, 58]. Nevertheless, a previous multi-country 
study that included Tanzania reported parents’ willing-
ness to pay not more than Tshs 500 (approx US$0.4) on 
ACT [58]. This price is consistent with the lowest price 
that this study recorded on RDTs. The highest reported 
willingness to pay on RDTs in this study, Tshs 6000 
(approx US$3), was twice that of the typical RDT sold in 
a pharmacy in Dar es Salaam, the commercial capital of 
Tanzania, of Tshs 3000 (approx US$1.5). To make RDTs 
accessible to around 90  % of Tanzanian consumers, the 
recommended price was Tshs 250 (approx US$0.20–0.25) 
[58]. Willingness to pay may not necessarily imply actual 
ability to pay [26], and given the existence of socio-cul-
tural barriers, may discourage utilization, and there-
fore the reported willingness to pay in this study should 
be viewed cautiously [57–60]. Government and donor 
willingness to commit funds is an option to make RDTs 
affordable if the intervention is to be used to significantly 
reduce the burden of malaria, especially for the poorest 
consumers and vulnerable members of the society, most 
of whom live in rural villages [58].
Policy decisions on sustainability of RDTs used by 
VHWs are expected to be aligned with Sustainable 
Development Goal 3, which includes a target to achieve 
universal health coverage through equitable access to 
affordable, essential medicine and vaccines. This will 
require integration of individual and population-level 
health promotion and preventative efforts with curative 
services [8, 69]. The lessons from possible barriers asso-
ciated with willingness to pay and other socio-cultural 
barriers may inspire further in-depth, socio-economic, 
effectiveness studies on how to ensure sustainable financ-
ing, availability, increased coverage, and utilization of 
RDTs, not only through VHWs, but also by government 
and private healthcare providers [12, 47]. Recognition of 
services delivered by VHWs and integration of these ser-
vices into the national health delivery policy could pave 
the way to supply chain and management in line with 
available guidelines. In this study, they complied with 
provision of free services to the target group of children 
aged under 5  years according to national policy. Nev-
ertheless, Tanzania could learn from past local experi-
ence and best practices from countries where VHWs are 
involved in iCCM. Innovative sustainability strategies 
will be required to better address critical issues such as 
alignment of VHW programmes with existing public 
health system, effective management strategies, motiva-
tion, incentives, support from health workers based at 
nearby health facilities, uninterrupted availability of sup-
plies, affordability to targeted users, monitoring and eval-
uation, and advocacy to promote the use of RDTs [4–6, 9, 
10, 67].
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Strengths and limitations
The study included areas located far from health facili-
ties in a district where people are generally highly aware 
of malaria as a public health problem. Health facilities in 
the study area had limited supplies and service provid-
ers, and some were open for 12 h or less each day. These 
factors might have led to the high acceptability of RDTs 
reported to a level that might not be duplicated in areas 
with different coverage of healthcare services. The pre-
sent study was nested within a framework of a long-term 
research on HMM, which is not typical of Tanzania. As 
for the representativeness of the national situation, a 
study done in only one district is likely to provide lim-
ited data and evidence for generalization for the whole of 
Tanzania. There is a room to argue on limited generaliz-
ability of the study findings from a quantitative point of 
view. Qualitatively, this approach may not be sufficient 
to facilitate in-depth understanding, which might need 
more time and a different approach, such as participant 
observation [70, 71].
However, the study attempted to minimize limitations 
by involving a competent multidisciplinary team at all 
stages. It exposed community appreciation of the role of 
VHWs in malaria case management both presumptively 
and by using RDTs in under-served populations accord-
ing how they received training and supplies.
Conclusions
RDTs implemented by VHWs are acceptable to rural 
communities in north eastern Tanzania. While families 
are willing to contribute towards the costs of sustaining 
these services, policy decisions for scaling-up will need 
to consider the available and innovative lessons for suc-
cessful universally accessible and acceptable services 
in keeping with national health policy and sustainable 
development goals.
Abbreviations
ACT: artemisinin-based combination therapy; ADDO: accredited drug dispens-
ing outlets; ALMA: African Leaders’ Malaria Alliance; HMM: home management 
of malaria; CORPs: community-owned resource persons; CSPD: Child Survival, 
Protection and Development programme; FGD: focus group discussion; iCCM: 
integrated community case management of malaria; MCDC: Malaria Capacity 
Development Consortium; MCs: mother coordinators; RDT: rapid diagnostic 
test; UNICEF: United Nations Children’s Emergency Fund; VHWs: village health 
workers; WHO: World Health Organization.
Authors’ contributions
AKM: study design, drafting and refining data collection tools, data collec-
tion and analysis and first draft of the manuscript. JM, CIM, and GM: techni-
cal input on the study design/research protocol development, design and 
refinement of the data collection tools, data collection contributed to data 
analysis and writing the manuscript. FF and MK: statistical support through-
out the study and commented on the manuscript. JU: supported qualitative 
data collection and processing and commented on the manuscript. FM and 
FM: technical support from national malaria policy perspective and com-
mented on the manuscript. JAS and ML: study design and commented on 
the manuscript. All authors read and approved the final manuscript.
Author details
1 Centre for Enhancement of Effective Malaria Interventions, 2448, Barack 
Obama Drive, P.O. Box 9653, Dar es Salaam, Tanzania. 2 National Institute 
for Medical Research, HQ, 3 Barack Obama Drive, 11101 Dar es Salaam, 
Tanzania. 3 National Institute for Medical Research, Tanga Centre, P.O. Box 5004, 
Tanga, Tanzania. 4 National malaria Control Programme, Ministry of Health 
and Social Welfare, 6 Samora Machel Avenue, 11478 Dar es Salaam, Tanzania. 
5 Faculty of Infectious and Tropical Disease, London School of Hygiene & Tropi-
cal Medicine, Keppel Street, London, UK. 
Acknowledgements
We thank the study participants, community members and leaders in villages 
where this study took place. Special thanks to health facility staff who trained 
and mentored the VHWs under enthusiastic field coordinator, Mr. Mgaya. 
Special thanks to Council Health Management Team in Pangani district for 
great support of our research team. We appreciate the committed data col-
lection assistants for their hard work during training and fieldwork. Special 
thanks to Mr. Obeid Ole Kaondo, Mr. Beda Kusare and Ms. Azama Maneno at 
Centre for Enhancement of Effective Malaria Interventions in Tanzania for great 
administrative and logistic support. We acknowledge invaluable support from 
Dr. Mohamed, the manager of Tanzania National Malaria Control programme 
to this study. We are thankful to Dr. Mwelecele N. Malecela, the Director of 
National NIMR, Tanzania, for pronounced leadership and granting permission 
to publish this manuscript.
Competing interests
The authors declare that they have no competing interests.
Availability of data and materials
The datasets generated during the current study are available from the cor-
responding author on reasonable request.
Disclaimer
The findings and conclusions presented in this manuscript are those of the 
authors and do not necessarily reflect the official position of their affiliated 
institutions.
Ethics approval and consent to participate
This study received ethical approval certificate number NIMR/HQ/R.8a/Vol.
IX/1670 from the Medical Research Coordinating Committee of the National 
Institute for Medical Research (NIMR) in Tanzania. The district and village 
authorities were sensitized about the study before granting permission to 
work in their areas. Written informed consent was obtained from all study 
participants.
Funding
This study was made possible through support provided by Malaria Capacity 
Development Consortium (MCDC) Award number 1A05.
Received: 24 February 2016   Accepted: 16 August 2016
References
 1. WHO. Global technical strategy for malaria 2016–2030, adopted by the 
World Health Assembly in May 2015. Geneva: World Health Organization; 
2015.
 2. Bryce J, Victora CG, Black RE. The unfinished agenda in child survival. 
Lancet. 2013;382:1049–59.
 3. de Castro MC, Fisher MG. Is malaria illness among young children a cause 
or a consequence of low socioeconomic status? Evidence from the 
united Republic of Tanzania. Malar J. 2012;11:161.
 4. Amouzou A, Hazel E, Shaw B, Miller NP, Tafesse M, Mekonnen Y, et al. 
Effects of the integrated community case management of childhood 
illness strategy on child mortality in Ethiopia: a cluster randomized trial. 
Am J Trop Med Hyg. 2016;94:596–604.
 5. English L, Miller JS, Mbusa R, Matte M, Kenney J, Bwambale S, et al. Erra-
tum to: monitoring iCCM referral systems: Bugoye integrated community 
case management initiative (BIMI) in Uganda. Malar J. 2016;15:343.
Page 10 of 11Mushi et al. Malar J  (2016) 15:439 
 6. English L, Miller JS, Mbusa R, Matte M, Kenney J, Bwambale S, et al. 
Monitoring iCCM referral systems: bugoye integrated community case 
management initiative (BIMI) in Uganda. Malar J. 2016;15:247.
 7. Ferrer BE, Webster J, Bruce J, Narh-Bana SA, Narh CT, Allotey NK, et al. 
Integrated community case management and community-based health 
planning and services: a cross sectional study on the effectiveness of 
the national implementation for the treatment of malaria, diarrhoea and 
pneumonia. Malar J. 2016;15:340.
 8. Phiri TB, Kaunda-Khangamwa BN, Bauleni A, Chimuna T, Melody D, 
Kalengamaliro H, et al. Feasibility, acceptability and impact of integrating 
malaria rapid diagnostic tests and pre-referral rectal artesunate into the 
integrated community case management programme. A pilot study in 
Mchinji district, Malawi. Malar J. 2016;15:177.
 9. Shaw B, Amouzou A, Miller NP, Tafesse M, Bryce J, Surkan PJ. Access to 
integrated community case management of childhood illnesses services 
in rural Ethiopia: a qualitative study of the perspectives and experiences 
of caregivers. Health Policy Plan. 2016;31:656–66.
 10. Silva R, Amouzou A, Munos M, Marsh A, Hazel E, Victora C, et al. Can 
community health workers report accurately on births and deaths? 
Results of field assessments in Ethiopia, Malawi and Mali. PLoS One. 
2016;11:e0144662.
 11. Integrated community case management of malaria. http://www.
who.int/malaria/areas/community_case_management/overview/en/. 
Accessed 28 Jul 2016.
 12. Uzochukwu BS, Onwujekwe OE, Uguru NP, Ughasoro MD, Ezeoke OP. Willing-
ness to pay for rapid diagnostic tests for the diagnosis and treatment of 
malaria in southeast Nigeria: ex post and ex ante. Int J Equity Health. 2010;9:1.
 13. Ansah EK, Epokor M, Whitty CJ, Yeung S, Hansen KS. Cost-effectiveness 
analysis of introducing RDTs for malaria diagnosis as compared to micros-
copy and presumptive diagnosis in central and peripheral public health 
facilities in Ghana. Am J Trop Med Hyg. 2013;89:724–36.
 14. Reyburn H, Mbakilwa H, Mwangi R, Mwerinde O, Olomi R, Drakeley C, 
et al. Rapid diagnostic tests compared with malaria microscopy for guid-
ing outpatient treatment of febrile illness in Tanzania: randomised trial. 
BMJ. 2007;334:403.
 15. Nankabirwa J, Zurovac D, Njogu JN, Rwakimari JB, Counihan H, Snow RW, 
Tibenderana JK. Malaria misdiagnosis in Uganda—implications for policy 
change. Malar J. 2009;8:66.
 16. Mosha JF, Conteh L, Tediosi F, Gesase S, Bruce J, Chandramohan D, et al. 
Cost implications of improving malaria diagnosis: findings from north-
eastern Tanzania. PLoS One. 2010;5:e8707.
 17. Ansah EK, Narh-Bana S, Epokor M, Akanpigbiam S, Quartey AA, Gyapong 
J, et al. Rapid testing for malaria in settings where microscopy is available 
and peripheral clinics where only presumptive treatment is available: a 
randomised controlled trial in Ghana. BMJ. 2010;340:c930.
 18. African Union Commission. Abuja actions toward the elimination of HIV 
and AIDS, tuberculosis and malaria in Africa by 2030. Abuja: African Union 
Commission; 2013.
 19. WHO. World malaria report 2013. Geneva: World Health Organization; 
2013.
 20. African Union Commission. Universal access to HIV/AIDS, tuberculosis 
and malaria services by a United Africa by 2010. Abuja: African Union 
Commission; 2006.
 21. Freeman P, Perry HB, Gupta SK, Rassekh B. Accelerating progress in 
achieving the millennium development goal for children through 
community-based approaches. Glob Public Health. 2012;7:400–19.
 22. Haines A, Sanders D, Lehmann U, Rowe AK, Lawn JE, Jan S, et al. Achiev-
ing child survival goals: potential contribution of community health 
workers. Lancet. 2007;369:2121–31.
 23. WHO. Global experience of community health workers for delivery of 
health related millennium development goals: a systematic review, 
country case studies, and recommendations for integration into National 
Health Systems. Geneva: World Health Organization; 2010.
 24. http://www.who.int/malaria/areas/community_case_management/en/. 
Accessed 28 Jul 2016.
 25. WHO/RBM&TDR. WHO/TDR manual on HMM: Scaling up home-based 
management of malaria. From research to implementation. Geneva: 
World Health Organization; 2000.
 26. WHO. The roll back malaria strategy for improving access to treatment 
through home management of malaria. WHO/HTM/MAL/2005.1101. 
Geneva: World Health Organization; 2005.
 27. WHO/RBM&TDR. Scaling up home-based management of malaria. From 
research to implementation. WHO/HTM/MAL 2004. 1096, TDR/IDE/HMM 
04.1. Geneva: World Health Organization; 2004.
 28. Kidane G, Morrow RH. Teaching mothers to provide home treat-
ment of malaria in Tigray, Ethiopia: a randomised trial. Lancet. 
2000;356:550–5.
 29. Sirima SB, Konate A, Tiono AB, Convelbo N, Cousens S, Pagnoni F. Early 
treatment of childhood fevers with pre-packaged antimalarial drugs in 
the home reduces severe malaria morbidity in Burkina Faso. Trop Med Int 
Health. 2003;8:133–9.
 30. ALMA. African leaders malaria alliance scorecard for accountability and 
action. 2014. http://alma2030.org/. Accessed 28 Nov 2015.
 31. ALMA. African leaders malaria alliance scorecard for accountability and action- 
United Republic of Tanzania ALMA Quarterly Report Quarter Two, 2015.
 32. D’Alessandro U, Talisuna A, Boelaert M. Editorial: should artemisinin-based 
combination treatment be used in the home-based management of 
malaria? Trop Med Int Health. 2005;10:1–2.
 33. Williams HA, Causer L, Metta E, Malila A, O’Reilly T, Abdulla S, et al. Dispen-
sary level pilot implementation of rapid diagnostic tests: an evaluation of 
RDT acceptance and usage by providers and patients—Tanzania, 2005. 
Malar J. 2008;7:239.
 34. NBS. Basic facts and figures, 2012 on human settlements in Tanzania 
mainland. Dar-es-Salaam: Statististics NBS; 2012.
 35. Kadobera D, Sartorius B, Masanja H, Mathew A, Waiswa P. The effect of 
distance to formal health facility on childhood mortality in rural Tanzania, 
2005–2007. Glob Health Action. 2012;5:1–9.
 36. Armstrong Schellenberg JR, Adam T, Mshinda H, Masanja H, Kabadi 
G, Mukasa O, et al. Effectiveness and cost of facility-based Inte-
grated Management of Childhood Illness (IMCI) in Tanzania. Lancet. 
2004;364:1583–94.
 37. Gilson L. National community health worker programmes. World Health 
Forum. 1990;11:85–6.
 38. Gilson L, Walt G, Heggenhougen K, Owuor-Omondi L, Perera M, Ross D, 
et al. National community health worker programs: how can they be 
strengthened? J Public Health Policy. 1989;10:518–32.
 39. Mayombana C, Jenkins J, de Savigny D, Tayari S, Lubomba G, Burnier E, 
et al. Training of village health workers in Tanzania; a comparison of two 
approaches. Trop Doct. 1990;20:63–7.
 40. Mushi AK. Reaching the poorest children in rural southern Tanzania 
socio-cultural perspectives for delivery and uptake of preventive child 
health interventions. London: London School of Hygiene and Tropical 
Medicine; 2009.
 41. NMCP. National malaria medium term strategic plan 2002–2007. Dar es 
Salaam: United Republic of Tanzania; 2003.
 42. NMCP. National malaria medium term strategic plan 2008–2013. Dar es 
Salaam: United Republic of Tanzania; 2009.
 43. Massaga JJ, Mushi AK, Kamugisha M, Francis F, Barongo V, Mubyazi G, 
et al. Performance of community-based drug providers in malarial fever 
management with artemether–lumefantrine in Pangani district, North-
eastern Tanzania. Dar es Salaam: NIMR; 2007.
 44. Ishengoma DS, Lwitiho S, Madebe RA, Nyagonde N, Persson O, Vester-
gaard LS, et al. Using rapid diagnostic tests as source of malaria parasite 
DNA for molecular analyses in the era of declining malaria prevalence. 
Malar J. 2011;10:6.
 45. Mubi M, Kakoko D, Ngasala B, Premji Z, Peterson S, Bjorkman A, et al. 
Malaria diagnosis and treatment practices following introduction of 
rapid diagnostic tests in Kibaha District, Coast Region, Tanzania. Malar J. 
2013;12:293.
 46. Druetz T, Ridde V, Kouanda S, Ly A, Diabate S, Haddad S. Utilization of 
community health workers for malaria treatment: results from a 3-year 
panel study in the districts of Kaya and Zorgho, Burkina Faso. Malar J. 
2015;14:71.
 47. Pallas SW, Minhas D, Perez-Escamilla R, Taylor L, Curry L, Bradley EH. 
Community health workers in low- and middle-income countries: what 
do we know about scaling up and sustainability? Am J Public Health. 
2013;103:e74–82.
 48. http://www.mcdconsortium.org/members/adiel-mushi. Accessed 12 July 
2016.
 49. Tucker JD, Bu J, Brown LB, Yin YP, Chen XS, Cohen MS. Accelerating world-
wide syphilis screening through rapid testing: a systematic review. Lancet 
Infect Dis. 2010;10:381–6.
Page 11 of 11Mushi et al. Malar J  (2016) 15:439 
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
 50. Katz IT, Ryu AE, Onuegbu AG, Psaros C, Weiser SD, Bangsberg DR, et al. 
Impact of HIV-related stigma on treatment adherence: systematic review 
and meta-synthesis. J Int AIDS Soc. 2013;16:18640.
 51. Bastiaens GJ, Bousema T, Leslie T. Scale-up of malaria rapid diagnostic 
tests and artemisinin-based combination therapy: challenges and per-
spectives in sub-Saharan Africa. PLoS Med. 2014;11:e1001590.
 52. Harrison MB, Legare F, Graham ID, Fervers B. Adapting clinical practice 
guidelines to local context and assessing barriers to their use. CMAJ. 
2010;182:E78–84.
 53. Mickan S. Adapting knowledge to local context. Centre for Evi-
dence-based Medicine, 2014. http://www.cebm.net/wp-content/
uploads/2014/07/Adapting-knowledge-to-local-context.pdf. Accessed 
28 July 2016.
 54. Pool R, Mushi A, Schellenberg JA, Mrisho M, Alonso P, Montgomery C, 
et al. The acceptability of intermittent preventive treatment of malaria in 
infants (IPTi) delivered through the expanded programme of immuniza-
tion in southern Tanzania. Malar J. 2008;7:213.
 55. Wandwalo E, Robberstad B, Morkve O. Cost and cost-effectiveness of 
community based and health facility based directly observed treatment 
of tuberculosis in Dar es Salaam, Tanzania. Cost Eff Resour Alloc. 2005;3:6.
 56. Zgierska A, Miller M, Rabago D. Patient satisfaction, prescription drug 
abuse, and potential unintended consequences. JAMA. 2012;307:1377–8.
 57. Chandler CI, Whitty CJ, Ansah EK. How can malaria rapid diagnostic tests 
achieve their potential? A qualitative study of a trial at health facilities in 
Ghana. Malar J. 2010;9:95.
 58. Rennie W, Lugo L, Rosser E, Harvey SA. Willingness to use and pay for a 
new malaria diagnostic test for children under 5: results from Benin, Peru, 
and Tanzania. Bethesda: Center for Human Services; 2009.
 59. Muela SH, Mushi AK, Ribera JM. The paradox of the cost and affordability 
of traditional and government health services in Tanzania. Health Policy 
Plan. 2000;15:296–302.
 60. Muela SH, Ribera JM, Tanner M. Fake malaria and hidden parasites-the 
ambiguity of malaria. Anthropol Med. 1998;5:43–61.
 61. SDSN. Indicators and a monitoring framework for sustainable devel-
opment goals: launching a data revolution for the SDGs. Sustainable 
Development Solutions Network. 2015.
 62. Uzochukwu BS, Obikeze EN, Onwujekwe OE, Onoka CA, Griffiths UK. Cost-
effectiveness analysis of rapid diagnostic test, microscopy and syndromic 
approach in the diagnosis of malaria in Nigeria: implications for scaling-
up deployment of ACT. Malar J. 2009;8:265.
 63. Bagonza J, Kibira SP, Rutebemberwa E. Performance of community 
health workers managing malaria, pneumonia and diarrhoea under the 
community case management programme in central Uganda: a cross 
sectional study. Malar J. 2014;13:367.
 64. Skarbinski J, Ouma PO, Causer LM, Kariuki SK, Barnwell JW, Alaii JA, 
et al. Effect of malaria rapid diagnostic tests on the management of 
uncomplicated malaria with artemether–lumefantrine in Kenya: a cluster 
randomized trial. Am J Trop Med Hyg. 2009;80:919–26.
 65. Mubyazi GM, Mushi AK, Shayo E, Mdira K, Ikingura J, Mutagwaba D, et al. 
Local primary health care committees and community-based health 
workers in Mkuranga District, Tanzania: does the public recognize and 
appreciate them? Ethno Med. 2007;1:27–35.
 66. Mukanga D, Tibenderana JK, Peterson S, Pariyo GW, Kiguli J, Waiswa P, 
et al. Access, acceptability and utilization of community health workers 
using diagnostics for case management of fever in Ugandan children: a 
cross-sectional study. Malar J. 2012;11:121.
 67. Ruizendaal E, Dierickx S, Peeters Grietens K, Schallig HD, Pagnoni F, Mens 
PF. Success or failure of critical steps in community case management 
of malaria with rapid diagnostic tests: a systematic review. Malar J. 
2014;13:229.
 68. Mubyazi G, Massaga J, Kamugisha M, Mubyazi JN, Magogo GC, Mdira 
KY, et al. User charges in public health facilities in Tanzania: effect 
on revenues, quality of services and people’s health-seeking behav-
iour for malaria illnesses in Korogwe district. Health Serv Manag Res. 
2006;19:23–35.
 69. Schmidt H, Gostin LO, Emanuel EJ. Public health, universal health cover-
age, and sustainable development goals: can they coexist? Lancet. 
2015;386:928–30.
 70. Launiala A. How much can a KAP survey tell us about people’s knowl-
edge, attitudes and practices? Some observations from medical anthro-
pology research on malaria in pregnancy in Malawi. Anthropol Matters J. 
2009;11:1–13.
 71. Mushi AK, Armstrong Schellenberg J, Mrisho M, Manzi F, Mbuya C, 
Mponda H, et al. Development of a behaviour change communication 
strategy for a vaccination-linked malaria control tool in southern Tanza-
nia. Malar J. 2008;7:191.
